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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an FPD(flat 
panel display) electron emitting device expandable to a 
layer area, having high brightness and excellent 
durability, without requiring a keeping high vacuum, and 
an image forming device. 

SOLUTION' This image forming device has an electron 
emitting device 10 with linear driving electrodes 12, 13 
arranged in a matrix form on the surface and back of a 
ferroelectric body 11 and a glass substrate 17 provided 
with a counter electrode 18 and a fluorescence layer 19. 
By applying a pulse voltage from a power supply 14 
between the driving electrodes 12, 13, polarizaton is 
reversed in the ferroelectric body 11 and electrons (e) 
are emitted. The electrons (e) accelerated by the 
voltage applied to the counter electrode 18 collide with 
the phosphor layer 19 and emit light. 
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NOTICES* 

apan Patent Office is not responsible for any 
.amages caused by the use of this translation. 

. This document has been translated by computer.So the translation may not reflect the original precisely. 

**** s h£) WS the word which can not be translated. 
.In the drawings, any words are not translated. 



3LAIMS 



tS£ 1 The electron emission device characterized by having two or more drive electrodes by which opposite 
cement was carried out, and the power supply which impresses voltage this dnve mter-electrode maknig die front 
Z toofa ^electric and this ferroelectric carry out polarization reversal of the af ^ mentloned 1 5 e 3 1 ^^ an 
npressing voltage to the aforementioned drive inter-electrode from the aforementioned power supply, and making an 

eelectron emission device according to claim 1 characterized by forming the electron emission section of 
ie aforementioned ferroelectric in the shape of cuspis. a 

electron emission device according to claim 1 characterized by the thing of the aforementioned drive 
lectrode for which the projected part is formed in one of opposite portions at least 

A\ frnage display equipment characterized by having a claim 1, an electron emission device according to claim 2 
^^ItoK^^ubstrate that have a counterelectrode and a fluorescent substance layer, and the fluorescent 
ihstance laver was made to counter the aforementioned ferroelectric, and has been arranged. 

'lata 51 Imase dTspTay equipment according to claim 4 which makes the aforementioned counterelectrode the shape 
Z is SSiy making heights counter the electron emission section of the aforementioned electron 

^^^^lectnm-einissioa device characterized at least by to have the drive electrode of a couple and the 
iodeciic layer arranged so that the drive electrode of a couple may be straddled on the aforementioned msu ating 
Sate arranged on an insulating substrate and this insulating substrate, and the power supply which impresses 
hS to the aforementioned drive inter-electrode, to carry out the polarization ™^? f ^«^^ 
•rroflectric layer by impressing voltage from the aforementioned power supply to the aforementioned drive inter- 

St] S T^T^T^Lccor^ to claim 6 characterized by having the granularity whose front face 
? the aforementioned ferroelectric layer is 0.05-10 micrometers. _ nft . 

naim 8] The electron emission device according to claim 6 characterized by split-face-izmg the front face of the 
brementioned insulating substrate. . . ^ f 0 „„ rt f 

°laim 91 The electron enfrssion device according to claim 6 or 7 characterized by being on the front face of die 
Mentioned insulating substrate, having formed the aforementioned drive inter-electrode m the crevice, and the 
orementioned ferroelectric layer having entered this crevice. 

to?0 Tte electron emission device according to claim 9 characterized by the edge of the aforementioned drive 
ectrode having projected on the crevice of the aforementioned insulating substrate. 

£m 1] ^display equipment characterized by having a claim 6, a claim 7, a claim 8 an elecfron emission 
vice according to claim 9 or 10, and the translucency substrate that have a counterelectrode and a tore cent 
bstance layer, and the fluorescent substance layer was made to counter the aforementioned ferroelectric layer, and 
ls been arranged. 

ranslation done.] 



p://ww4.ipdl 0 po.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F 8/28/2003 



Page 1 of 5 



NOTICES* 

***** shows the word which can not be translated, 
.to the drawings, any words are not translated. 



)ET AILED DESCRIPTION 



-trailed Description of the Invention] 
wee of FPD (Flat Panel Dispaly) in detail, and this de^ce. 

Durceoirr^v fCathode Ray Tube) and 

' 0 K 0 ? shown M*^ 1 ^ high as 

2 m <° » — ^TaXi^e Sen buffi as an eleottcn sonrce. 

Sipmenfwithout the need of mamtainmg a high vacuum. 
tp://ww4.ipdl.jpo.go.jp/egi-bin/tran_web_cgi_ejje 
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0009] in order ,o attain the above purfose, the eleotron emission ^^^^^SSCS. 
Tor more drive eleetrodes by which ^ ° Ut 

^£SZ££$XX£&£^ front a power supply, and tt was tnade to 

^^^^^^^^^^^^^^^ 
ouple and the ferroelectric layer arranged so that the dnve electee de > ol a xoup J substrate, and the power 

foTementioned insulating substrate arranged an £ ^« JSSSS?«vil of the ferroelectric layer 
apply which impresses voltage to drive inter-electrode, and carries ou : po on ^ ^ ^ , 

^pressing voltage to dnve inter-electrode from a P°^^^^^X^ the amount of electron 
5)1 1] In this invention, in order to emit an 5^.^ P°^^^^ie. And theoretically, there is almost no 
mission is large and the image ^^^^^^^^as, it-can attain a high life. Moreover, 
egradation of the electrode by end! and has an advantage also with few 

Ithough electronic discharge is efficient therefore, driver voltage is low, enas 

onsumption electrodes. . , . f ., rarrie(; out with the ceramic manufacturing 

^Moreover, in this invention since the ferro a S area can be manufactured cheaply 
.chnology which progressed greath^ Recent ■ ^^^SS?^ accessary to close the electron 
ad it will become possible tc ) produce FPIX of \ is d ^ comp aratively easy vacuum seal 

mission device concerning this invention to ^^^^^ foaaaiai [ 0 f extensive area are possible for it. 
omposition and closure composition, and the cost cut of FI ^ ^^Xmbines the aforementioned electron 
)013] Moreover, the image display ^^SS^aftw^ substance layer, and this 

^diments of the Invention] Hereafter, — " ^ t 

mention and image display equipment is explained ^ r ^ ce to ^rawinj and toing2 show the important 
)015] (Refer to the 1st operation gestalt djawin^l , a ^^™t7onsi^ft:electron emission device 10 and a 
action of the 1st operation gestalt. This ^^^^S^SS* l" consists of a ferroelectnc 11, drive 
: S play substrate 17 which has a translucency. The electron enussion^ aevi & ^ and ^ 

StSdes 12 and 13 of the shape of a line arranged by crossing the f™^™J* ^ ^ dis lay substr ate 17 

rrow a and a' will arise, and Electron e will ^^^5^^^ to a counterelectrode 18, and the emitted 
^eofor^s^ 

this electron emission device 10, m order to ^^^^^fSUodes 12 and 13 is hardly produced and 
ait a direct electron from the dnve electrodes 12 and 13 ^JS^a^ * Qut with ^ prese nt manufacturing 

l electron is efficiently emitted to the votoge area and can be set to FPD of a big screen, 

.hnology, a ferroelectric 1 1 can manufacture the th f m S°™^ vacuum of 10-5Torr between the electron 
018] Moreover, in this image display ^^g^^ZZL* sealant which is not illustrated. 
EST aialso enclose, In addition, a material usable as 
ch part material is explained collectively below ^ } Dra wing 3 and drawing^ show the important 

019] (Refer to the 2nd ?P^J^}^^^tS^^ consists of the same compos^on a 
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ormedinthe electron emission portion of the ferroelectric 11 of the electron emission device 10 m this image display 
quipment. By impressing a pulse voltage between the drive electrode 12 and 13, polarization reversal of Arrow a and 
ae direction of a' arises in a ferroelectric 11, electric field concentrate on cuspis-like salient 1 lb, and Electron e is 
mitted Electron emission efficiency improves rather than a flat field because electric field concentrate on cuspis-like 
alient 1 lb. This can obtain the same amount of electron emission by low energy (low battery), and can make power 
onsumption small. . . , . 

D0201 (Refer to the 3rd operation gestalt, drawing 5 , and drawing 6 ) Drawing 5 and drawing 6 show the important 
-ction of the 3rd operation gestalt. Fundamentally, this image display equipment consists of the same composition as 
le aforementioned 1st operation gestalt, and gives the same sign to the same member. In this image display equipment, 
le drive electrode 1 2 of the electron emission device 1 0 was embedded near the front face of a ferroelectric 1 1 , and 
rojected part 13a was formed in the portion which counters the drive electrode 13 with the drive electrode 12. 
)0211 By forming projected part 13 a, the field strength of the portion which causes polarization reversal goes up 
)cally and electron emission efficiency improves. Therefore, it has the advantage which can set up driver voltage low. 
i addition, you may form a projected part in the portion which counters the drive electrode 12 with the drive electrode 

)0221 (Refer to the 4th operation gestalt, drawing 7 , and drawing 8 ) Drawing.! and drawing 8 show the important 
>ction of the 4th operation gestalt. Fundamentally, this image display equipment consists of the same composition as 
te aforementioned 1st operation gestalt, and gives the same sign to the same member. Heights 18a and crevice lSb 
ere formed in the counterelectrode 18 in the shape of a matrix, and heights 18a was made to counter electron emission 
:ction 11a of the electron emission device 10 in this image display equipment. . 
.0231 While more emission electron can be incorporated to heights 18a and luminous efficiency improves by making 
sights 18a of a counterelectrode 18 counter electron emission section 1 la, it has the advantage whose contrast ot a 
mt-emitting part and the other portion improves. . • 

0241 (Refer to the 5th operation gestalt, drawing 9 , and drawing 10 ) Drawing 9 and drawing 10 show the important 
ction of the 5th operation gestalt. This image display equipment consists of an electron emission device 20 and a 
splay substrate 17. The display substrate 17 is the same as the aforementioned 1st operation gestalt 
0251 The electron emission device 20 consists of the insulating substrate 21, drive electrodes 22 and 23 ot every a 
■uple arranged on the front face, a ferroelectric layer 24 arranged so that the drive electrodes 22 and 23 of a couple 
ay be straddled on an insulating substrate 21, and the drive electrode 22 and the power supply 25 which impresses 
dse-like voltage among 23. The drive electrodes 22 and 23 are made into the shape of a ctenidium. Moreover, as for 
s front face of the ferroelectric layer 24, let the difference of elevation on the average be about 2-micrometer split 

0261 In the image display equipment which consists of the above composition, if a pulse voltage is impressed to the 
ive electrodes 22 and 23 from a power supply 25, the polarization reversal shown by Arrow a and a will arise in the 
xoelectric layer 24, and Electron e will be emitted to it from a split face. Also in a **** 5 operation gestalt, the 
;p lay of the high brightness in a low battery is possible, and it can be referred to as FPD of a big screen Moreover, 
ice it is an electron emission type from the ferroelectric layer 24, there is almost no degradation of the drive 
;ctrodes 22 and 23, and its degree of vacuum is also good at about 10 to 5 Torrs. 

D27] About the surface roughness of the ferroelectric layer 24, the range of 0.05-10 micrometers is suitable, and it is 
i-0 5 micrometers preferably. When it does not split-face-ize or the grade of spht-face-izmg is small, mere is a 
ssibility of leak of current occurring and spoiling the life of electrodes 22 and 23 before electric discharge^On the 
ler hand, if the grade of split-face-izing is large and driver voltage will not be setup highly, the fault which does not 
:ult in electron emission will be produced. . 
)28] (Refer to the 6th operation gestalt, drawing 1 1 , and drawing 12 ) Drawing 11 and drawing 12 show the 
portant section of the 6th operation gestalt. Fundamentally, this image display equipment consists of the same 
^position as the aforementioned 5th operation gestalt, and gives the same sign to the same member. In this image 
play equipment, the front face of the insulating substrate 21 of the electron emission device 20 was made into the 
.tiring-like split face. Therefore, the drive electrodes 22 and 23 and the ferroelectric layer 24 which are formed on a 
>strate 21 also serve as the shape of irregularity along the front face of a substrate 21. 0.05-10 micrometers is suitable 
the surface roughness of the ferroelectric layer 24. The principle of electronic discharge is the same as that of the 
■ operation gestalt. In addition, the drive electrode 23 may have the configuration of the shape of a ctenidium shown 

SuReflr to the 7th operation gestalt and drawing 13 ) Drawing 13 shows the important section of the 7th 
nation gestalt. Fundamentally, this image display equipment consists of the same composition as the 5th operation , 

8/28/2003 

r.//www4ipdljpo.go jp/cgi-bin/tran_web_cgi_ejje 



Page 4 of 5 

estalt and gives the same sign to the same member. In this image display equipment, it is on the front face of the . . 
oSaSng substrate 21 of the dectron emission device 20, crevice 21a was formed among the drive electrodes 22 and 
3^fle ferroelectric layer 24 has entered into this crevice 21a. The surface roughness of the ferroelectnc layer 24 is 
bout 1.5 micrometers, andshould just be within the limits of 0.05-10 micrometers. 

0030] In this discharge device 20, it is also filling up crevice 21a with the ferroelectnc layer 24 and the amount of 
olariLtion itself increases, and the amount of polarization reversal becomes large, as a result the amount of electron 

S^^^Z:™ ) B_r«I4 shows the important section of the 8th operation 
Irm Fundamentally, this image display equipment consists of the same composition as the 7th operation form, and 
™ tSTame sign to the samf member. The edge of the drive electrodes 22 and 23 was made to project on ^crevice 

a of me insulating substrate 21 in this image display equipment. By adopting such composmo^e fx eld ^ngth of 
ie electron emission section goes up, and electron emission efficiency improves, as a result brightness improves. In 
us Son iion device 20, although the surface roughness of the ferroelectric layer 24 is about 0.6 micrometers, 
mi mav be more than it or the following surface roughness. 

?03?]%xan?pTe of ferroelectric material) It is as follows when the material which can be used as the aforementioned 

Myoelectric 1 1 and a dielectric layer 24 is illustrated. rrffliiN?nfl a nntassium 

)0331 Crystal (Si02), a Rochell salt (NaKC4H406.4H20), An ethylene diamine tartrate (C6H14N 206) a potassium 
r£ateSc4H406 1/2H20) The 2nd ammonium phosphate (NH4H2P04), titanium acid calcium (Wi03) 

b^™3), titanium acid zircomc-acid run TANIUMU **** (03) (Pb La) gr ^ A _sodium 
S (NaxW03) niobic-acid barium sodium (Ba2NaNb 5015), Niobic-acid potassium lead (PbZECNb 5015), a 

C^bOS). A lithium tantalate (LiTa03), chloric-acid soda (NaC 1G3), ^Xl^R^TlWj 
nS), lithium sulfate (L1S04H20), A meta-gallium acid lithium (LiGa02), an lodme ^^f*^™™ 
•id glycine (TGS), a germanium acid bismuth (Bil2GeO20), A germamum acid lithium (LiGeOS) titamum acid 
irium geranium (Ba2germanium2Ti08), A wurtzite (BeO), a zinc oxide (ZnO), a cadmium sulfate (CdS), A 
SS53S?(S4 striding APTJ^UMU (A1N), titanium acid b«aTi03V titamum acid znconic-acid 
ad (PbTi03 and PbZr03), titanium **** (PbTi03), mobicWbanum **** (Ba-Pb) (Nb 206). 
0341 (Electrode material The following material can be mentioned as the aforementioned drive electrodes 12 13 22, 
d 23 tiver palladium platinum, aluminum, copper, nickel, chromium, gold, tin, carbon (diamond), a graphite iron, 
JS ITC I etc. CmovS, what also has the aforementioned counterelectrode 18 the same as the aforementioned dnve 

okt^^W* - foUows when the material which can be used as the aforementioned insulating 

SSSS^&nmm oxide, a magnesmm oxide, a zirconium oxide, <*^<^.^£^ 
anium oxide, a silicon nitride, a titanium nitride, a titanium carbide, a potassium-oxide-alununum oxide, calcium 

^^^^sX Te, As, etc. as an element textile glass yarn, as a hydrogen bond textile glass yarn - 
>03 and H3 - P04 Si02, and B-2 02 and P2 ~ 05; Ge02, and As203 grade As an oxide textile glass yam they 
, SbS B? 203, P203 V2G5, Sb205, As203, SG3, and Zr02 grade As a fluoride textile glass ^t is BeF2 

de As a chloride textile glass yam, it is ZnC12 grade. As a sulfide-glass system, they are GeS2 and As2S3 grade. 

a sulmte system textile g!ass yarn, they are K2C03andH20, Ti2S04, an alum, etc. As a sinca-glass system, it is 
£ As aSlfcic acid aJli textile glass yam, it is Na2 0-Ca0-Si02 grade. In addition, lead glass, banum glass, 

SflffSS^imteW) The following material can be mentioned as the aforementioned fluorescent substance 

02S-EU ZnS"TbF3 ZnS:PrF3, ZnS:DyF3, ZnS:TmF3, CaS:Eu, SrS:Ce, SrS:CeC13, SrS:Ce, K, Eu, etc. 

,?9] (Chargfof a vacuum sealant) It is as follows when the material which can be used as a vacuum sealant of an 

^StT-Si "srTtlfetc. as an element textile glass yam. as a hydrogen bond textile glass yarn - 
03 an H3 PoT, Si6 2 , and B-2s 02 and P2 - 05, Ge02, and As203>grade As an ox de textile glass yarn they 
SbS, Bi 203, P203, V205, Sb205, As203, S03, and Zr02 grade As a fluoride textile glass y^** f J 2 
de As a chloride textile glass yarn, it is ZnC12 grade. As a sulfide-glass system, they are GeS2 and As2S3 grade, 
a subfate svstem Se g!ass yam, they are K2C03 and H20, TiS04, an alum, etc. As a silica-glass system, it is 
)2 Jadl ASSSa^S alfadi textibglass yam, it is Na2 0-CaO-Si02 grade. In addition, lead glass, barium glass, 
osilicate glass, etc. 
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0041] A ceramic, metaliSARASORUZA (ZnSb, bigh-melting ^ f^*^^£^^^02, Mo- 

5£ material) It is as follows when toe materia, which can be used as closure / mould malen.1 of 

nage display equipment is illustrated polyvinyl butyral resin, An ethylene-vmyl acetate 

,044] A Saturated-polyester ream polyamrde res n, acryhc resnu polyvmy ty CO p 0 lymer, polyacetal resin, 
■sin an ion bridge formation define copolymer (lonomer), A styrme ou olvimi de resin, A styrol resin, 

SyeXnate resin, A vinyl chloride vinyl acetate ^>™££££ of plenoU^elamine resin, a xylene 

10471 The sputtering system for forming the ferroelectric 1 1 ot tire ^i sr op . b 52 _ fcrms , 

Serins system attaches a target 52 in RF eleetiode 51 P^^^toS &nn on a substrate 30. a power supply 
S and makes the P^«£^*^™c 5m gag" Ldf 8 as for an oil diffusion pump and 60 an or! 

-So / a matching box and 5V / a h.md mtrogen tiap and til ] me 



Se7Ss»e7a sign 53 / DC-bias impression ] 
.048] The spatter conditions are as follows 



natter gas pressure: 70Ton _(argor , gas) 

dverization of the raw material powder is carried out ™ ^ a baU is rotated for 8 hours and choke 

kSeTaS,^ 

dealcinates. , m „ k72 drawins 17 showing an example of a coating machme 

,50] It applies a slurry 1*. - -»»» fa ' ^ ' 

d adjusting a coverage with a doctor blade / 1 . a um* 

utv 74 is applied to such opening 72a. operation form in drawingjl is shown. This 

7l] The process for forming the ettStzhconium butoxide, and titanium butoxide are 

uaufacturmg process is based on a sol-gel method Pus ' coater (for example, coating machme 

xed at a rate of 2:1:1, and homogeneous mixed liquor s p reduce <L»y ^ carries QUt dehyd ration 

,wn in drawmg_L7 ), this mixed liquor is ^^^^co^liquWis dried, a solvent is removed and a 
adensation, and a gel film (the shape of J^y) is formed. ^ and considers as a ferroelectric layer, 

rous gel film is formed, and further, it heats at 8 W A ^ s ^° ^ devi ^ e ^ ^ display equipment concernmg 

^^^^ 



wing_l , etc. 



anslation done.] 
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: NOTICES * 

apan Patent Office is not responsible for any 
lamages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
. **** s k ows the word which can not be translated. 
.In the drawings, any words are not translated. 

)ESCRIPTION OF DRAWINGS 



3rief Description of the Drawings] . 

Drawing 1] The cross section showing the important section of the image display equipment which is the 1st operation 

estalt of this invention. 

Drawing 21 The plan of an electron emission device shown in drawing 1 . 

Drawing 31 The cross section showing the important section of the image display equipment which is the 2nd 
peration gestalt of this invention. 

Drawing 41 The plan of an electron emission device shown in drawing 3 . 

Drawing 51 The cross section showing the important section of the image display equipment which is the 3rd 
Deration gestalt of this invention. 

Drawing 61 The plan of an electron emission device shown in drawing 5 . 

)rawing 71 The cross section showing the important section of the image display equipment which is the 4th operation 
estalt of this invention. 

)rawing 81 The plan of an electron emission device shown in drawing 7 . 

)rawing 91 The cross section showing the important section of the image display equipment which is the 5th operation 
istalt of this invention. 

)rawing 101 The plan of an electron emission device shown in drawing 9 . 

)rawine 111 The cross section showing the important section of the image display equipment which is the 6th 
)eration gestalt of this invention. 

)rawing 121 The plan of an electron emission device shown in drawing 1 1 . 

towing 131 The cross section showing the important section of the image display equipment which is the 7th 
leration gestalt of this invention. . 
>rawing 141 The cross section showing the important section of the image display equipment which is the octavus 
•eration gestalt of this invention. 

gawing 151 The outline block diagram showing the sputtering system which forms a ferroelectric. 

■rawing 161 The chart view showing the process of the slurry applying method which forms a ferroelectric layer. 

rawing 171 The outline block diagram of the coating machine used with the slurry applying method and a sol-gel 

rfhod. 

rawing 181 The plan showing the mask used by the aforementioned coating machine. 

rawing 191 The chart view showing the process of the sol-gel method which forms a ferroelectric layer. 

escription of Notations] 

20 — Electron emission device 

24 -- Ferroelectric (layer) 

, 13, 22, 23 Drive electrode 

25 — Power supply 

— Translucency substrate 

— Counterelectrode 

— Fluorescent substance layer 
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